An active teenage athlete develops acute and prolonged debilitating fatigue prohibiting attendance at school and sports.
Introduction
Non-specific symptoms, like fatigue, are defined as a complaint that doesn't allow for a diagnostic hypothesis formulation on the day of visit. 1 These are troublesome to primary care physicians, many of which feel ill-equipped to diagnose and less facile in their ability to manage these patients. For patients, it affects quality of life and creates worry over potentially more serious conditions. Patients can become distrustful that they are not being taken seriously, when they don't receive answers. How both parties perceive the other's view of the interaction, colors the overall relationship. 2 Chronic fatigue is a common and frustrating complaint encountered by primary care physicians. Half of all patients in primary care have fatigue but only 25-30% report this to their physician. 2 In the 1800's "Neurasthenia" described the fatigue that kept adolescent soldiers out of the Civil War. 3 The connection between tachycardia and fatigue, referred to as 'Soldier's Heart', was unclear until Sir Thomas Lewis officially recognized orthostatic intolerance in another soldier in 1932. 4 In 1993, Postural Orthostatic Tachycardia (POTS), was first officially recognized. It was first described in an adolescent six years later, when Dr. Rowe connected POTS to hypermobile Ehlers Danlos Syndrome (hEDS), noting an 18% prevalence of hypermobility in a POTS population instead of the 0.02% rate in the general population. 3, 4, 5 Hippocrates first recognized hypermobile individuals (Picture 1) during fourth century BC but it wasn't until 1657 that the first partial report of EDS was recorded. In 1930 the syndrome was officially named after Danish and French dermatologists Edvard Ehlers and Henri-Alexandre Danlos, who first cohorted individuals. 6 Categorization of EDS types began in 1960 and Hypermobile type EDS was designated as type three in the Beighton nosology. In 1998, the Villefranche nosology expanded classification from five to six types but 2017 classifications expanded the differentiation to thirteen subtypes, with descriptors capturing each characteristic manifestation (Table 1 ). [6] [7] [8] The vast heterogeneous spectrum of EDS subtypes lead to a wide array of possible phenotypic outcomes, more expansive than what the current thirteen subtypes might indicate. With this variety of symptoms, primary care physicians may not easily identify a syndrome from seemingly unrelated traits. Willing collaboration of a primary care physician with the patient and family aid the diagnostic process and can lend credibility to the stew of seemingly unrelated symptoms.
Case Presentation
The day after CF was born at 37 6th weeks, he was diagnosed with developmental dysplasia of the hip and spent the next 10 weeks in a Pavlik harness. The orthopedist could not detect the classic dislocation 'clunk', rather only noted unusual joint laxity. After removing the harness, all developmental milestones were met early. As he grew, he experienced 'quakiness' and hyperglycemia blamed on growth spurts, intermittent joint pain, Osgood-Schlatter syndrome, and 
Discussion

Fatigue
Fatigue is common in adolescents as 31% have morning tiredness at least two days a week and 20% of patients seeking care in tertiary care centers endorse fatigue. 3 Fatigue is prolonged if it extends past a month, but becomes CFS after six months and no apparent physical or psychological cause is found. 3, 4, 8 Fatigue is usually not a final diagnosis, rather a manifestation of another underlying process, which may reveal itself over time. This lack of diagnosis and specific treatment creates frustrations for patients' families and treating doctors. Fatigue is a prominent symptom in both hEDS 9,10 and POTS, noted with up to a 93% incidence. 3, 4, [11] [12] [13] 
POTS Physiology and Treatment
Every physiologic system in the body is governed by mechanisms that dampen disturbances in homeostasis. POTS results from the abnormal accommodation to gravitational distribution of blood flow upon bipedal standing, when 1000cc of blood redistributes from the thorax to lower extremities. 3 Baroreceptors sense decreased pressure from diminished venous return, stimulating a norepinephrine mediated sympathetic response. 4, 12, 13 In POTS, this response can be disordered in three ways. Hyperadenergic POTS occurs when this reflex is over stimulated, while Neuropathic POTS happens Diagnostic Study & Case Report | WVMJ OA Figure 1 : Beighton Criteria for Joint Hypermobility -1 point is given for each aspect (2 points if it is bilateral) for a total of nine points. In adolescents, six are required for joint hypermobility. From left to right and top to bottom -5 th digit flexion of more than 90 degrees, thumb touching the forearm, elbow extended more than 10 degrees, knees extended more than 10 degrees and ability to place palms flat on the floor.
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Beighton Criteria for Joint Hypermobility -1 point is given for each aspect (2 points if it is bilateral) for a total of nine points. In adolescents, six are required for joint hypermobility. From left to right and top to bottom -5th digit flexion of more than 90 degrees, thumb touching the forearm, elbow extended more than 10 degrees, knees extended more than 10 degrees and ability to place palms flat on the floor.
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when a small fiber autonomic neuropathy limits lower extremity vasoconstriction accentuating norepinephrine mediated tachycardia. The third mechanism is Hypovolemic POTS, where low circulating volume augments the tachycardic response. 3, 4, [11] [12] [13] For POTS to be diagnosed (Table 3a) , orthostatic intolerance symptoms, without hypotension, must be present for six months absent deconditioning, another disorder or medication effect. 3, 4, 13 These symptoms include traditional orthostatic symptoms but can also be from sympathetic over-activation (Table 3b ). Diagnosis is confirmed with excessive postural tachycardia present on Standing or Tilt Table testing as evidenced by an increase in heart rate by more than 30 bpm (40 bpm in an adolescent). 3, 4, 11, 12, 14 An individualized but gradual, isometric resistance and aerobic exercise program focusing on the lower extremities is the mainstay of treatment, allowing for vascular support from improved muscular tone and improved pressures from increased heart size and expanded plasma volume. 3, 4, 12, 13 With this, gains are seen in quality of life, 4 fatigue 3 and GI symptoms. 5 Initially, exercise may need to be supine and water aerobic activity is found helpful. Circulating volume must be maintained with salt and fluids. 3, 4, 12, 13 There are no FDA approved medications for POTS, but common principles of maintaining blood pressure support and attenuating the sympathetic response are employed. 4, [12] [13] [14] (Table 3 ) Social aspects of the management plan cannot be overlooked. Family and physician support, education centering on self-management, goal setting for functionality and dealing with setbacks, and consistent consequences for both good and poor effort need to be incorporated into the treatment model. Validation of symptoms should not lead to hypervigilance toward normal body sensations, which leads patient and family into augmenting the sick role. 3, 13 hEDS Physiology and Treatment
The ubiquitous presence of connective tissue enables a heterogeneous phenotypic expression, resulting in a wide range of symptoms and treatment options ( Table 4 ). Although it demonstrates an autosomal dominant inheritance pattern, no gene has been isolated. 6, 9 Regardless of phenotype, a common Table 3 defines the different types of orthostatic intolerance (A), categorizes the different dysautonomic symptons (B), and lists documented treatments (C). ^It is important to note that orthostatic intolerance has no FDA approved medications for treatment.
Classifications of Ehlers Danlos Syndrome (EDS)
Orthostatic Intolerance
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endpoint of hEDS is chronic pain. Highly mobile knee and shoulder joints are most affected and result in reduced quality of life. 7, 10, 15 This begins early, with 30% of children expressing hyperalgesia more severe than findings would suggest. 9, 10, 16 The etiology of pain can result from small fiber irritation from increased tissue mobility, muscular or myofascial pain from collagen derangement, osteoarthritic changes from recurrent dislocations/subluxations and from neuropathic pain from perceived instability. 7, 9, 10, 15, 17 Headaches are frequent and diversely etiologic; including vascular migraines, muscular 'coat-hanger' tension headaches and structural atalantoaxial instability, craniocervical or Chiari I malformations. 10, 16, 18 Herniations and prolapses, especially in the GI system, add to nociceptive pain complaints. 9, 10, 15, 19 Primary prevention, from strengthening supportive musculature around joints and avoiding high impact activities, is important to minimize sprains, dislocations and fractures. Stepwise and multifactorial pain management is important to minimize analgesic burden and side effects. 9, 10, 16, 19 A second multisystem effect of hEDS occurs as a result of the interplay between neurologic and cardiac defects. Dysautonomia leads to orthostatic intolerance in POTS but may also manifest as Raynaud's syndrome or chest pain. 3, 4, 9, 10, [12] [13] [14] Functional gastrointestinal symptoms of irritable bowel syndrome and delayed gastric emptying are similarly related. 3, 9, 10, 13, 15, 17, 19 As with the dysautonomia of POTS, no FDA approved treatments exist. 4, [12] [13] [14] Management consists of an interdisciplinary, symptom directed treatment plan. (Table 3c) Psychosocial effects of hEDS are another significant issue. The interplay of pain, sleep dysfunction and medication side effects, can enhance fatigue and limit participation in school, social and extracurricular activities. 9, 10, 15 This often leads to social isolation. Anxiety surrounding activity is heightened from fear of worsening symptoms, leading to further isolation, and ultimately increased psychiatric diagnosis and treatment. 20 Negative thinking, from feeling disbelieved or misunderstood, leads to resentfulness and distrust potentially creating depressive symptoms. 9, 10, 15, 16, 20 Judicious acknowledgement of symptoms and their impact is important. Management is best guided by realistic, functional goals through a multidisciplinary team coordinated by a designated primary care physician. 8
Approach to Patients with Unclear Symptoms
Physician and patient responses to unclear symptoms frames the patient-physician relationship. 2 When a physician views the process as a simplistic dichotomy, where physical WVMJ OA WVMJ OA Diagnostic Study & Case Report | problems are organic pathology without any psychologic contribution, they will be frustrated and their patients distrustful. 1 When patients perceive that their physician cares about their symptoms, management becomes a collaborative process. Furthermore, quality measures ratings for showing respect, listening, spending time and receiving best practice improve. 2 A knowledgeable primary care physician can help enable the process through shared investigation, more specific monitoring and legitimizing the cacophony of symptoms, that diseases like CFS, POTS and EDS provide.
Systems Associated with Hypermobile Ehlers Danlos Syndrome (hEDS)
Conclusion
An unclear symptom, like fatigue, is laborious and frustrating for physicians and patients. Syndromes like POTS and EDS are collections of these unclear symptoms with multiple different manifestations that compound this uncertainty. Familiarity with these diagnoses help a physician better manage patient and family angst, making the process a collaborative effort.
